South Africa has over 4 700 storage dams, about 700 of which are owned and controlled by Government. Public dams were primarily constructed for domestic, irrigation and industrial water supply. Over time secondary uses for recreation and tourism have been established. Many of the public dams have been stocked with indigenous and alien fish species, predominantly for recreational angling. Given widespread rural unemployment, poverty and undernourishment, the development of inland fisheries on public dams and natural water bodies has much potential for improving rural livelihoods and food security. There is also potential for inclusion of communities in other value chains linked to economic activities around public dams such as recreational fishing and tourism.
INTRODUCTION
Small-scale fisheries play a significant role in food security, poverty reduction and income generation (Jentoft and Eide, 2011; Béné et al., 2010; Béné et al., 2007; Heck et al., 2007; FAO, 2003) . The importance of small-scale fisheries is further underlined by the fact that this sector employs over 95% of all men and women engaged in fisheries worldwide and that of these more than 90% are to be found in developing countries (FAO, 2009) . In Africa, it is estimated that the fishing sector provides income for over 10 million people and contributes to the food security of over 200 million people (FAO, 2005) . Inland fisheries are a vital part of fisheries in Africa, especially Sub-Saharan Africa where the large lakes (Victoria, Malawi/Niasa, Kariba, Banguelu, etc) occur. In South Africa, however, fisheries have historically been dominated by the commercial marine sector, even though the country has hundreds of inland storage dams and impoundments. Despite their potential, these inland water resources remain largely under or unutilised for provision of fish protein and nutrition security, income and employment for the rural poor living in the vicinity of these resources. One of the key reasons why this potential has not so far been realised is the lack of Government policy on inland fisheries and capacity required to develop and support the sector (McCafferty et al., 2012; Hara and Ngwexana, 2011 ). An important consequence of this lack of policy is the unclear definition, specification and insecure recognition of property rights to these resources and also the lack of viable management approaches for the sector.
Research on freshwater inland fisheries in South Africa
Given the existing knowledge gaps, a baseline and scoping study was initiated by the South African Water Research Commission (WRC) on the development and sustainable use of storage dams for freshwater inland fisheries and their contribution to rural livelihoods (WRC, 2011) . The conceptual framework for research ( Fig. 1) on the sustainable utilisation of inland fisheries proposes a holistic enhancement of all the key sub-systems of the sector: better knowledge and understanding of the resource base consisting of indigenous and alien fish stocks in small and large storage dams as influenced by the quantity and quality of water; access to these resources through various types of property rights that determine the relations of people to resources; and relevant legislation with regulations through which control is exercised over resources and people. This in turn will be influenced by organisation for management based on peoples' knowledge (indigenous, local and scientific), and type of fishing (recreation, subsistence or commercial) within a sustainable livelihoods framework. All of the above will need to be buttressed by just, participatory, transparent, accountable and effective governance. The framework ( Fig. 1) was developed in the early stages of this WRC-funded research project and later presented during a consultative workshop (Backeberg, 2012 278 interrelatedness of all sub-systems and components that form the system for freshwater inland fisheries. In turn, the intention was to focus attention on the contributions to be made by different natural and social scientists who are members of the multi-disciplinary research team. With the discussion below, primary attention is given to various property rights and institutional arrangements that enable access to water and fish resources in public storage dams, as well as the way people organise themselves through co-management to make productive use of these resources (in particular those sub-systems highlighted in the rectangular frame in the centre of Fig. 1 ). This paper therefore proposes an institutional approach for productive exploitation of freshwater inland fisheries in South Africa. It examines the existing property rights and management options in order to make recommendations for secure access rights to inland fisheries for rural communities, and improved governance for sustainable development of the sector. Other components of the project resource base and indigenous knowledge and characterisation of fishing practices (Tapela et al., 2011) were investigated by other members of the team.
Property rights and property right regimes
Four different ideal analytic types of property right regimes are distinguished, namely state or public property, common or communal property, private or freehold property, and nonproperty or open access (Berkes et al., 1989; Bromley, 1989) . A particular resource can be held under more than one property rights regime (Ostrom, 1986; Bromley, 1989) . Property right regimes refer to institutional arrangements that define the conditions for access to, and control over resources (Bromley, 1989 (Bromley, , 1991 Bromley and Cernea, 1989; Ostrom 1986 Ostrom , 1990 Young, 1989) . Property right regimes define a combination of ownership, locus of control and rights (of the rights holders) and obligations (of the non-rights holders) regarding a specific resource. Property right regimes function in providing incentives for beneficial use; determining relationships between different users with respect to the resource; and establishing institutional mechanisms for responding to changing environmental conditions. The role of property right regimes and the way these could influence management and governance will be central in restructuring of rights in inland fisheries of South Africa.
Property rights are a key element in the description and analysis of use of particular common pool resources. They assign benefit streams derived from the utilisation of a resource (Bromley, 1989) . Property rights are defined by a number of key characteristics such as: exclusivity, transferability, inheritability, alienability and enforcement mechanisms (Alchian and Demsetz 1973; Schlager and Ostrom, 1992; World Bank, 2004) . They define the uses that are legitimately viewed as being enforceable and who has these rights. It is important that property rights be consistent with social goals of equity, efficiency and sustainability. Thus property rights give entitlements regarding resource use and rules under which those entitlements are exercised. The necessary conditions of explicit, exclusive, enforceable and transferable entitlements have been shown to be essential for communal land to enable productive individual use for rain-fed crop production (Backeberg, 2010; Manona and Baiphethi, 2008) . Comparable entitlements must be systematically designed for common pool resources in storage dams to ensure sustainable harvesting of fish stocks. 
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Property rights as 'bundles of rights'
It has been emphasised that property rights should be considered as bundles of rights (Schlager and Ostrom, 1992; Ciriacy-Wantrup and Bishop, 1975) . In this context, 5 rights of operational property systems have been defined from empirical studies, namely: the right to access, the right to withdraw, the right to manage, the right to exclude and the right to alienate (Ostrom, 2008; Schlager and Ostrom, 1992) . The different ways in which these bundles can be combined by the agents or holders of entitlements can be related to rights and obligations that agents hold with regard to the operational settings concerning the resource. Five user-resource relational positions can be defined in relation to the operational property systems defined above. These are Viewer, Authorised User, Claimant, Proprietor and Owner (Schlager and Ostrom, 1992) . The possible bundles of rights that a right holder can hold and combine and the associated position this entails for the right holder towards the resource are summarised in Table 1 . Schlager (1994) and Schlager and Ostrom (1992) found that possessing claimant's rights (access, withdrawal and management) did positively affect the capabilities of the claimants to self-organise. Having the authority to exclude others (proprietary rights) gave them even more capabilities to ensure that others did not invade their resource and gave the proprietors confidence to invest in regulating use and in other improvements in 'their' resource. Evidence indicates that the right to alienate a resource is not the key and defining right for common property systems that have survived for a long time (Schlager and Ostrom, 1992; Netting 1981; McKean, 1992) and for those agents who have been able to design and maintain long-enduring common property rights systems (Ostrom, 1990; Schlager, 1994; Tang, 1994) . Empirically therefore, many users of common pool resources have secure property rights bundles even though these may not include the right of alienation.
In the context of South African inland fisheries largely being based on use of public storage dams, access rights for fishing will be secondary to and also overlap with the primary use of dams as sources of water for domestic, industrial and irrigation purposes. The type (whether group or individual, free or permit based) and form (whether subsistence, commercial or recreation) of fishing rights will depend on factors such as geographic location of the given water body in relation to potential fishing communities. Important will be productivity of the dam and the species stocked in the dam (Weyl et al., 2007; McCafferty et al. 2012) . Also key will be the viable organisational structures necessary for ensuring sustainable utilisation of inland fisheries, given that currently ownership and control of dams and responsibility for management of the various resources that occur in dams, is shared among a number of government departments and user group organisations.
Dams for potential inland fisheries in South Africa
This research project (WRC, 2011) considered the use of public dams for the development of inland fisheries for increased food security in rural communities that have or could have access to these dams. The Department of Water Affairs (DWA) list of registered dams of October 2010 (DWA, 2010) gives a combined total of 4 703 dams in South Africa for private and public dams. Of these, 704 (15%) were listed as public dams (controlled by DWA, municipalities, Department of Agriculture Forestry and Fisheries, Department of Correctional Services, etc.) of varying sizes with 132 (18.8%) being large (with wall over 30 m), 273 (38.8%) being medium size (with a wall of 12 to 30 m) and 293 (41.8%) being small (with a wall less than 12 m) ( Table 2 ).
The total surface area for all dams (private and public) in South Africa was about 1 500 422.45 hectares (DWA, 2010) . Of this 791 643.07 hectares (53%) were public dams. These are spread across all 9 provinces including those that exhibit the most rural-based and impoverished populations in the country, such as Eastern Cape, KwaZulu-Natal, Limpopo, Mpumalanga and the North West (see Table 2 ).
METHODS
Two approaches were used for the study: a sample survey of public dams around issues of property rights, related access rights and management regimes; and an analysis of legislation important for inland fisheries. 
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Sample survey of public dams
Given the large number of public dams, purposive sampling was used for case study dam selection. The selected public dams were, as much as possible, selected for the variation they could provide with regard to property and access rights and management arrangements. The dams that were sampled are listed in Table 3 . The following information was gathered on each of the dams: type of dam/water body; legal custodian; property rights regime under which the dam/water body exists; list of all the users of the dam/water body; management agency for the dam/ water body; and institutional arrangements for management. A list of users was then extracted and for each user the following information was gathered: type of uses each user was making of the dam/water body; type of rights they held; type of permit systems authorising use; and the management regime to which the user was subject to. Particular emphasis was put on detailing aspects that are key for analysing property right regimes, property rights, access rights and institutional arrangements for management. The results of this survey and analysis are given in the Appendix (Table A1) .
A total of 33 individuals and organisations were interviewed. These were in the categories of: government officials (for example from the Department of Water Affairs (DWA) and Department of Agriculture, Forestry and Fisheries (DAFF)), provincial environmental scientists, angling club representatives, guest lodge owners and other stakeholders. Apart from Hara and Ngwexana (2011), other deliverables (for example Tapela et al., 2011; for the broader WRC-funded project also provided useful information for the analysis. (DAFF, 2010) , in terms of how this could facilitate inland fisheries use, was also undertaken.
Policy and legislation for inland fisheries
The theoretical framework provided in Fig. 1 , the information from the sample surveys of public dams and the analysis of legislation and policies (Hara and Ngwexana, 2011) were used to provide a diagnostic analysis of, firstly, existing access rights, use rights, techniques, practices and management approaches on public dams, and, secondly, the policies as well as legal instruments being applied or that could be applied for inland fisheries.
RESULTS AND DISCUSSION
Property and management rights
The dams and water bodies that are relevant for development of inland fisheries are those owned and controlled by Government. These formally fall under the 'state property regime' (see Fig. 1 ). It is not envisaged that dams on private land (even though all water belongs to the State under the NWA) could be used to develop inland fisheries that could benefit rural communities. This analysis therefore concerns the existing property rights, access rights and management arrangements on public dams and natural water bodies.
Ownership (custodial) rights
According to the White Paper on a National Water Policy for South Africa, all water (surface and underground) is a national asset legally held under the stewardship and custodianship of the state on behalf of its citizens (Principles 12 and 13; DWAF, 1997) .
Access to water is formally governed by two pieces of legislation namely, the National Water Act (No. 36 of 1998) and the Water Services Act (No. 108 of 1997). While the latter governs domestic water supply services and delegates responsibilities for such services to water services authorities such as municipalities, water utility parastatals and private firms, the former governs authorisations for various uses of water especially on or from public dams. The White Paper on a National Water Policy groups priority water allocation rights into that required for 'basic human use' (Principle 8) and 'ecological needs' (referred to as 'the ecological Reserve') (Principle 10). All other uses are regulated through 'registration' and various types of 'authorisations' (Principle 3).
Under the NWA, there are four types of water use authorisations, namely: Schedule 1; General Authorisations; Existing Lawful Uses; and Water Use Licences. Schedule 1 refers to permissible water uses that do not require a licence and do not have to be registered. This relates to uses that are deemed as being of small quantities that have little impact on the water resource and therefore pose minimal risk. General Authorisations refer to permissions that allow slightly larger volumes of water use from less stressed sources, such as rivers and aquifers, groundwater sources, as well as storage of a limited quantity of water in a dam. This authorisation type allows people to use water without a licence provided that the water use is within the conditions stipulated in the General Authorisation category. Where a user had been using water prior to the NWA, provision was made for 'continuation of existing lawful use'. In this context, such a user is merely required to register that use and continue using water without having to apply for a licence. This provision was supposed to be a transitional measure intended to allow existing lawful water users to continue using water under the same conditions, until water use is formally licensed. Water licences give new water users formal authorisation to use water, and specify the conditions under which the water can be used. Licences are issued by 'responsible authorities', namely, 281 Affairs (DWA) or, in future, catchment management agencies (CMAs).
As legal custodians of public dams on behalf of South African citizens, the concerned departments (whether DWA, DAFF, municipalities, etc.) have all possible rights including the right of alienation (in practice, mostly lease -Principle 3 in the White Paper on a National Water Policy; DWAF, 1997) . For the concerned departments that have custody of the dams, most important is the ownership (or custodial) right, which gives them the authority to determine who will be allowed access, withdrawal rights, management rights and who will be excluded. For example, the DWA and DAFF give authorisations for bulk extraction of water for domestic or irrigation purposes to municipalities and farmers, respectively. They also give authorisations for infrastructure development such as buildings by clubs, camping sites, lodges, etc. They also issue authorisations for use of dams for water sports such as recreational fishing, tourist passenger boats, etc. Where vessels are being used, a vessel safety certificate (seaworthiness) and use of a qualified vessel operator (with a skipper's licence), which are issued by South African Maritime Safety Authority (SAMSA) are part of the conditions. Of note is that the NWA does not specifically mention fisheries as a resource in dams even though clearly fishing is one of the benefits that recreational and subsistence fishers derive from these dams (Tapela et al., 2011; Weyl et al., 2007; McCafferty et al., 2012) .
Management rights and responsibilities
While the custodial departments for dams retain the authority to give authorisations for extraction of water, recreational uses of dams, and building on dam frontage land, legislation, historically and currently, gives the authority to regulate the use of living organisms in dams (the so called 'management of biodiversity') to provincial departments or boards of the environment (formerly departments of nature conservation). In this context, these departments have the authority to determine access, withdrawal (consumptive), and exclusion rights. They also hold management rights for living organisms in the dam and its catchment. This authority makes them proprietors (able to determine access, withdrawal, management and exclusion rights) (refer to Table 1 ). In the absence of dedicated legislation for inland fisheries, the legal instruments that are being used by the provincial agencies of the environment are the 'provincial nature conservation legislations and ordinances' and also (post-1994) the NEMA and the NEMBA.
Use right practices
Understanding the existing use right practices on public dams and other water bodies is important for future (re-)structuring of access rights, withdrawal rights and management rights, the relationship between access rights and management responsibilities for recreational, subsistence and commercial fishing, and more so if the communities are to have improved bundles of rights (Table 1) in order to derive increased benefits.
Creation of ad hoc rights -recreational clubs and tourism concessions
Recreational angling and other sports clubs currently and historically have had the dominant presence on public dams. Recreational fishing, sports clubs and tourist operators that had built facilities on public dam frontage and have been operating on dams, especially before 1994, exercise historical rights. This strong presence and historical use places these actors in a very strong position as 'existing lawful users' under the NWA. Legally, recreational clubs have access and withdrawal rights ( Table 1) that enable them to enter the dam area, engage in recreational fishing (including tournaments) and also build infrastructure on the dam frontage for use by their members. In some instances, they fence off the areas (for example on Voëlvlei Dam) where they have developed facilities, thereby privatising such areas. Access to such areas is usually controlled through locked gates, with keys available to members or nonmembers who have been given permission to use club facilities. By controlling access to limit or deny use of their facilities, clubs de facto create exclusion rights well beyond the rights that the public dam regulations authorises them. The lease of land on the dam frontage to build lodges and guesthouses as part of tourism concessions legally gives such concessioners access rights only (and possibly withdrawal rights if they are using water from the dam for their guesthouse domestic purposes under Schedule 1). Clearly, proximity to dams enables them to create secondary rights such as access rights to the dam for water sports, cruises, etc., for their guests.
The position of recreational angling on dams has been further strengthened in the past by supportive provincial nature conservation legislation that largely caters for recreational angling and biodiversity conservation. Most provincial legislation does not facilitate or cater for subsistence and/or commercial fishing, de facto restricting or denying fishing rights for communities. In a country such as South Africa with a history of racially-and class-based exclusion practices from resources, surrounding communities have come to believe that they have no rights to access the dams, given that the public dams have predominantly been used for recreation and tourism. When recreational anglers and lodge owners try to limit or deny fishers from communities the right to fish, going to the extent of confiscating and destroying equipment such as happens on uPhongolo and Driekoppies Dams (Tapela et al., 2011) , they are exercising exclusion rights that are not within the ambit of their rights as provided for by the authorisations that allow them usage of public dams. Of real concern is that the creation of exclusion rights by entrenched historical users has the potential for continued inequity in the allocation of subsistence and/or commercial fishing rights for communities. There will therefore be the need to revise existing policies and legislation so that these can provide for equitable and sustainable access to fish resources on dams. This would have to be addressed through reforms of access, withdrawal and management rights (Table  1) for inland fisheries through enabling policies and legislation. The lack of an inland fisheries policy has also meant that there has been a lack of appropriate institutional arrangements for subsistence and commercial fishing on dams.
Subsistence and commercial fishing by communities
Legally, communities (the term 'communities' is used here to refer largely to rural people under customary or traditional authority rule and also the formerly marginalised class of people in areas where customary rule does not exist, such as farm workers in the Western Cape) have access rights that the NWA gives to the general public from 6 am to 6 pm (Barnes, 2011) . In principle, they should also be able to fish using recreational permits, just like recreational anglers, in order to exercise withdrawal fishing rights. Poverty (the inability to buy such permits) or the lack of facilities at which to buy such permits 
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(distance from the nearest Post Office or Inland Revenue Office, for example, for communities on Driekoppies dam), might act to force such communities to fish without permits, in effect fishing illegally or informally. Where people have historically fished without permits such as on Lake Fundudzi (local people hold communal rights through their chief; Tapela et al., 2011), the introduction of such measures could cause friction between fishing communities and regulatory authorities. This ambiguity in regulations and institutional arrangements is also the case on Nandoni and Makuleke Dams where local fishers do not use permits and frown upon being harassed about these, whether by conservation officials or their own chiefs (Tapela et al., 2011) . If one is fishing for subsistence, then there is the clear dilemma whether permits are morally enforceable, even if a fisher might be catching volumes well beyond home use and is selling the extra catch (for example on Nandoni; Tapela et al., 2011) . The main conflict arises though where fishers from communities use nets (for example in uPhongolo and Driekoppies Dams). In most provincial legislation (for example, the Provincial Government of Mpumalanga Nature Conservation Act (No. 10 of 1998) section 7.2.3, and the Provincial Government of Limpopo Environmental Management Act (No. 7 of 2003) section 7.2.5), the use of nets is banned, with angling being the only method of fishing legally allowed.
On uPhongolo Dam, the ongoing ambiguity of the legitimacy of fishing activities by communities has resulted in a fairly serious conflict between fishers from the communities on the east side of the dam, recreational fishing charter operators, and the KZN Ezemvelo Wildlife authorities. KZN Ezemvelo Wildlife has not issued permits for use of nets on the dam since 1998. Although the nets are being used illegally, the net fishers argue that they have authority from the Water User Association and/ or DWA to use nets. The DWA does not see why fishers from the community should be stopped from fishing while recreational fishers are allowed to fish (Nyawo, 2011) . The DWA officials thus simply turn a blind eye to the fishing activities of net fishers from the community. KZN Ezemvelo Wildlife at the same time refrains from arresting and prosecuting net fishers due to the volatility of the situation. Meanwhile, some fishers from communities get their nets confiscated by anglers and/or guesthouse owners if they are caught fishing in the middle of the dam or on the western side of the dam where recreational and tourist activities pre-dominate. The underlying view (also enshrined in most provincial legislation) among most anglers and some environmental authorities is that nets are destructive, especially to the target species for angling and sports fishing, and should therefore be banned. It is in this context, therefore, that on some dams, such as uPhongolo and Driekoppies, anglers, lodge owners and recreational fishers take the law into their own hands and try to enforce the exclusion of gill nets on such dams.
Co-management responsibilities
Co-management is seen as the most appropriate governance arrangement for fisheries, especially those involving multiple stakeholders (Hara and Nielsen, 2003; Hauck and Sowman, 2001; McCay, 1993; Bromley, 1991; Ostrom, 1990; Jentoft, 1989; McCay and Acheson, 1987) . South Africa's NWA provides for co-management structures to manage the use of public dams for various purposes. The NWA provides for the establishment of catchment management agencies (CMAs) in the country's 19 water management areas (these have now been consolidated to 9, as stated in the National Water Resource Strategy 2; DWA, 2013). CMAs are supposed to be vehicles for devolution of management authority and responsibility. The Act requires that each CMA draws up a management strategy for their catchment, which includes the active promotion of user participation including communities (section 80 (e)). This has been given further substance by NWA implementation guidelines published by DWAF (2001) which emphasize that representivity and inclusivity of all stakeholders' interests, needs and values, especially those of hitherto marginalised communities and the rural poor, will need to be considered as part of the catchment management process. A second management body proposed by the NWA is water user associations (WUAs), which are statutory bodies defined as cooperative institutions for individual water users who wish to undertake water-related activities for their mutual benefit. The involvement of users in management through CMAs and/or WUAs offers to create and extend management rights to users. WUAs have to date not been effectively used to manage fishing rights and it is questionable whether such bodies can be used for strengthening and protecting fishing property and access rights for communities without significant government intervention and support. The problem is that such bodies usually involve power dynamics, resulting in capture of power and authority by the most economically powerful for their own interests. There is already a concern that most WUAs and CMAs are dominated by organised interests such as commercial farmers, through their irrigation boards that are members of such bodies (Sithole, 2011) . Included in the NWA as a way to incorporate farmer associations and irrigation boards, WUAs present formidable challenges as vehicles for inclusion of communities in water and fisheries management. The Pongola Dam Recreational WUA illustrates this point, as this organisation has been ineffective in addressing the fishery conflicts on the dam. One can envisage inland fisheries management organisations being equally dominated by established angling clubs and interests. In effect, the poorly educated and resourced fishers from communities are likely to be vulnerable to marginalisation in such groupings unless there are specific facilitated interventions to promote their fair and equal participation.
If the aim is to strengthen the participatory management rights of rural community fishers, the creation of co-governance bodies that will provide an empowering space for management rights for communities is required. This will require the granting of access, withdrawal and management rights to co-management bodies on behalf of the members. Granting such rights to community user group organisations will require reforms to existing policy and legislation. The co-management bodies could then control the activities of their stakeholders by granting the group's rights to the individual members. In order for communities to participate as equal partners, they will have to be empowered through training and awareness-raising about their rights, principles of sustainable use and the regulatory frameworks under which inland fisheries will be managed.
Need for a developmental approach
Provincial legislation might not provide for a complete shift away from the current conservative conservation-oriented management style towards a developmentalist 'sustainable utilisation' approach that is necessary for the promotion and exploitation of inland fisheries). The Constitution, NEMA and NEMBA have adequate provisions for such a developmental and livelihoods approach to the utilisation of inland fisheries. If government policy is oriented towards obtaining maximum and equitable socio-economic benefit from utilisation of 283 fishery resources in dams, future interventions would call for a developmental approach to inland fisheries. Such an approach will ideally require the leadership of DAFF, the line agency for the development and management of fisheries. DAFF has developed a 20-year (2011 to 2031) Integrated Growth and Development Plan (IG&DP) (DAFF, 2010) , which provides a long-term strategic plan for growth and development of the three sectors (agriculture, forestry and fisheries) in line with Government priorities. Of note is that the new Policy for the Small Scale Fisheries Sector in South Africa (RSA, 2012) is for marine fisheries only. Thus, currently, there is no legislation legally recognising the existence of inland capture fisheries.
In reference to the proposed governance and institutional framework (Fig. 1) , the following can be stipulated: Although it might be impossible to use one blanket legislation for all water bodies due to the varying biological and ecological characteristics of water bodies ) and the geographical areas in which they occur, type and number of stakeholders and use types for each water body, there is a need for common principles, as provided for by NEMA, NWA, the Constitution and DAFF's strategic plan. These should guide the development and management of inland fisheries and also the legal instruments that underpin these. These principles should be founded upon a developmental approach, equitable distribution, sustainable use, and inclusive/cooperative governance and knowledge base for inland fisheries. The current provincial legislation that is being used does not reflect the livelihoods dimensions of nature and fisheries utilisation. Key to any future revisions of legislation and the principles thereof would therefore be to align these with the National Development Plan (National Planning Commission, 2011) and other Government developmental policies and strategies, especially those regarding a development approach to natural resource management based on encouragement and enhancement of sustainable rural livelihoods. A review of human capacity (both in terms of numbers and skills) and infrastructure for the development of inland fisheries will need to be part of such a strategic plan.
CONCLUSIONS
With over 700 public storage dams and communal-based water bodies that represent over 50% of the total inland water surface, South Africa has great potential and opportunity for the development and enhancement of a livelihoods-based inland fishery. Such a sector could be an important source of protein especially for food-insecure rural communities. In addition, the dams also provide opportunities for inclusion of communities in the recreational angling and tourism value chains, where such activities occur.
In principle, the custodial departments, especially DWA, have public ownership rights on behalf of South African citizens. Water bodies in communal areas fall under traditional authorities who exercise ownership rights on behalf of their subjects. Some dams exist under more than one property rights regime. For example, although Nandoni and Makuleke Dams legally belong to the DWA, the lack of presence by the provincial environmental agencies means that the local chiefs are de facto exercising proprietary rights, especially for fishing. In this context such dams exist under dual property rights regimes -both public and communal. Consensus on the appropriate management regime(s) among all stakeholders for each water body will be key for equitable sustainable utilisation.
On most dams, recreational fishing has become a well entrenched activity through existing historical use rights.
Unlike recreational fishing, subsistence fishing rights are poorly defined or not even recognised within the existing legislation. The ambiguity of the legal status of subsistence fishing generates conflicts with recreational fishers and other users on such dams. The challenge is to accommodate those fishing for a livelihood alongside the legally entrenched users in a manner that is equitable and sustainable for all users.
The management of biodiversity on dams resides with the provincial environmental agencies through use of provincial Nature Conservation Acts and ordinances. The promulgation of the 1996 Constitution , NEMA and NEMBA, has meant that there is need to revise the provincial legislation and ordinances in line with these laws. The conservation-oriented approach and lack of a developmental approach to management of biodiversity by provincial environmental agencies means that there is even more pressure for reform.
The NWA requires formation of CMAs and WUAs. Both these organisations are based on principles of user participation and inclusive governance. The real question is whether these bodies could be used for inland fisheries co-management and in so doing strengthen the rights of rural communities to fisheries on public dams. Experience so far has been that most of these bodies have mainly included the already well established and well organised stakeholder groups such as irrigation farmers and recreational anglers, with communities poorly represented or not at all. A key future role for the responsible agency for inland fisheries will therefore be to create institutional arrangements and governance structures that can ensure that communities are adequately and meaningfully represented on such fora. Where dams are under communal tenure, as with Lake Fundudzi, it might be more prudent going forward to take an approach that strengthens the existing community-based management and governance arrangements.
If Government policy is towards maximisation of socioeconomic benefits from utilisation of dams for fisheries by communities, interventions for governing inland fisheries will need to be based on a developmental approach. This would require revision of policy and legislation in line with such an approach and with the leadership of DAFF.
